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The present invention relates to a distributee: computer S v«,«n , 
^lus-veiy.to a mult-media a.str^ M parT,cu,a "y bu < ™ 

» *. data. 0,ects intercom™,^ b?^^ ^ ^ r^cT * 3P ™« °" 
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-eluding a firs, ob.ect type for storing ^^T^Tot^T" r*™™ ^racteneed >V objects 
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the second type between w 0 rks.at,ons thereby ,n c eate ' a ^l*"*^ means ,0f '^nsm.tfng an ob,ect of 

.type for each workstation rece.vmg an ob.ee, of the SPcoro voe " '° aSS ° dated ° b,eCt °' ^ " rS, 
The present invention provides an effective way of -narLn u ^ 
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'or the associated ob.ee, of the first type " a " sm '«*d objects of the second type include an .dentifier 

The system according to the present invention mav be .n rh« f«, m , 
means enabling uSe rs of the workstations , 0 pLapV " llZ * conferencing sys ,em compns.ng 
■he firs, type store meeting aata and obiec's o l , „ 9 °' /er the netwo,k whe,e,n °f 
.nvennoo also pr 0 v,des a method I o^orSS a meet.no ^ PreSen,mQ mee ""9 data ™* 

ob,ect of the second type between ZZZt 1?"™ a " 
•r.. «r,t type for each w 0 rks,a„on reee.v.ng an ob.ee! of ^ °s "d type '° ^ aSS ° C ' a,ed °^ °' 

it is believed that poor commun.cat.ons are a ma.or r».«. i I 
of oeopie working on a given project/lE pr^ 

conference system for faci.itatmg distributed mee^ gs ^avantageous.y provides an ,m P r 0 ved 

*J£?Z a~^a^: h r m,0n - " — d - ^ -y - e.amp, w„h 
F F: gur r e e 2 IhowTt'he 1°' ' ^ KC ^ » present .nvent.on- 



EP 0 497 022 A1 



windows. 

A possible video network ( s shewn m Figure 5 The video network is based on a central video switcn 54 
connected using a star topology to client workstations C Video signals are modulated on to VHF earners 
anc transmitted over stanbarc analogue cabling 56. The video switcn 5-* is a conventional cable television 
? switcn. Several sucn swncnes can oe cascaced m a bar arrangement for large systems. 

For long distance video communications, a device 58 for confessing and decompressing viaeo 
signals (a "coaec"> may be used and the signals are transmitted using ISDN telepnone lines. 

The architecture of ;ne object-based system 10 will now be described. 

With reference to Figure 6. me structure of one user's oortion cf the system is represented. The 
■o functions of me objects are as follows: 

a Venue object (V) >s an electronic meeting place allowing control over media channels and providing a 
location for storing shared objects. A user may have several Venue obiects: 

a Phone Booth object (PBi controls the creation of Venue obiects and oversees the setting uo. 
maintenance ana Closing down of conferences. The P8 comprises a processor for handling incoming and 
:t > outgoing calls: 

a Connection Manager object fCMi controls driver components i0 ... D„) which handle media 
connections for the system 10: 

a Directory object (0) which provides a list of potential meeting participants. 

Object X represents another system object for performing a specific meeting-related function, eg. a 
20 whiteboard function. 

Figure 6 is a conceptual representation of the system 10 and the arrows represent inter-object 
communication. In the emoodiment Demg described, the system comprises client workstations C and 
servers S ana most of the objects referred to m Figure 6 are functionally-split into a server component and 
one or more client components as indicated in Figure 7 
rs The server objects handle the centralized and distribution - oriented aspects whereas the client objects 
handle the presentation aspects. Hence snared applications can be written with one server object connected 
to a plurality of client objects on different client workstations 

In Figure 7. PB-s means a Phone Booth server object and PB-c means a Phone Booth client object, 
and so on. 

10 In this embodiment, the client objects are implemented as NewWave objects ie. several new classes of 
NewWave objects have been added: Venue objects. ROAM objects. Whiteboard objects. Phone Booth 
objects. Thus tne semantic part of these functionally split objects runs cn an HP-UX server and the user 
interface runs cn MS-DOS NewWave client workstations. 

The client workstations are each running an object-based system of the type described m European 
:s Patent Application No.339220A. the description of which is incorporated herein as Appendix A. Appendices 
A-0 mentioned m attached Appendix A are not attached as part of this application but are incorporated 
herein by reference. Appendix A describes how objects are linked together py parent-child links and how 
# objects can be copied. During a copy operation, the container of the ooject to be copied sends a message 
to the OMF28 asking the OMF28 to copy the reievant obiect and identifying the container object which is to 
-o receive the copy object. 

The OMF28 performs the copy function and then sends a message to the target container object 
instructing it to insert the copy ooject as one of its child objects. 

Mailing an object involves serialising the object, transmitting it to its destination and deserialising it. 
Serialising an ooject involves converting it to files, say OOS files, containing tne data of the object and 
js information about its properties and its child objects. 

Server objects are not linked by parent-child links in the manner m which client objects are so linked. 
All client objects contain a reference to their associated server object. Figure 3 shows the form of oata item 
60 used to name objects. The data item 60 is an eight-byte array following the convention used for internet 
Protocol (IP) addresses. The first 64 bits is a maenme identifier M I D comprising a 32 bit server IP address 
so and a 32 bit machine IP address. For a server object the server IP address and the machine IP aodress will 
be the same whereas for a client object these will be afferent, if there is only one domain per machine, the 
domain identifier D 1.0 is zero. The object identifier O I 0 comprises a 32 bit generation count and a 16 bit 
tag. The 16 bit tag umouely identifies the object within the relevant storage domain. Since tags are reusable 
when an object is deleted a generation count is used to ensure that each object is uniquely-named m time. 
55 The generation count is simply the time m seconds. 

When a client object is closed (inactive) <t appears as an icon on a user's screen. The user opens the 
object by clicking on the icon Opening a client object causes it to send a message to its associatea server 
object informing the server object that the client object is now active i.e a Here Am I message. Until then. 
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Button Appearance 


Meaning 


No dutton 

White, unhinhhchted 
Slack 

Red 


This person ooes not have this meoia channel available. 

The media channel has been selected, but is inactive because the person 
»s not present in the Venue or the connection has not been completed yet. 
The medo channel <s being used. 



The lower portion of the Venue ■$ taken up by the shared object area 73. This acts as a shared foiaer. 
storing objects on the server and making them accessible to all users of the Venue. Inactive objects are 
represented by an icon such as icon 38 m Figure 10. Objects m the shared object area 73 may oe client 
objects e.g. Whiteboard chem oojects. or may be standard NewWave objects, it <s possible io move objects 
mto and cut of the snared object area 73 of the Venue-client object Moving a functionally-split ooject such 
as a Whiteboard object mto the shared object aiea 78 does not entail moving the Whiteboard-server object 
but just the Whiteboard-client object. The OMF28 instructs the Venue client object to insert the Whiteboard- 
chent object as one of its children. The Whiteboard-c'ient object is then serialised by the Venue-client 
object ana sent to the Venue-server object. The Venue-server object updates ;ts other active Venue-client 
object with the news that a new Whiteboard object is available m the Venue and these Venue-client objects 
disoiay the Whiteboard-client object icon in their shared object areas 78 accordingly. The Whiteboard- 
server object remains on whatever server it was initially stored. Subsequent opening of the Whiteboard 
ooject by any of the users cf the Venue cause a copy of the Whiteboard-client object to be senahsed by 
the Venue-server and sent to the relevant client-workstation where it is deserialised providing access to the 
contents of the Wniteboard object for that user. When that user subsequently closes (deactivates) the 
Whiteboard object, the copy of the Whiteboard-cltent object remains on that machine for subsequent use. 

in contrast, if a NewWave object icon is moved mto the shared object area 78 of a Venue-client object, 
this causes the NewWave object to be serialised and sent from the client workstation to the server machine 
which stores the relevant Venue-server object. The Venue-server object then instructs its other active 
Venue-client objects to display the relevant NewWave object icon. Subsequent opening of tne Newwave 
object by a user of such an active Venue-client object causes a copy of the NewWave object to be made 
ana sent to the relevant client workstation. Each such user thus obtains a separate copy of the NewWave 
obiect and changes which a user makes are not reflected m the copies held on the other users' machines. 
This is a consequence of the non-functionally split nature of NewWave objects and is an implementational 
feature rather than one which is important to the present invention. 

There is one Phone Booth server object on every server machine and one Phone Booth client object on 
every client workstation. The Phone Booth client object arranges for the creation and activation of Venue 
client objects on client workstations and the Phone 8ooth server object manages the creation of Venue 
server objects and the convening of Venues. On opening a Phone Booth client obiect the user is presented 
with a directory 90 of oossibie meeting participants as shown m Figure 11. The directory 90 comprises a list 
92 of potential participants, an area 94 for displaying a picture of a participant, a media selection area 96 
and an options area 98 displaying three options: Convene Select and Cancel. Unavailable media options 
are greyed out in the area 96. 

When a name is selected by choosing the Select option and then selecting a name from the directory 
90. a picture of that participant apoears m the area 94 as shown. The media connections are selectable by 
checking the relevant boxes in the media selection area 96. Checking the box beside the name of the 
person in the area 94 adds that person to the list of Venue participants. In addition, the initials of the media 
options chosen (Phone. Video. Data) appear against the participant's name in the list 92. A previously 
selected participant can be de-selected by de-checkmg the box beside the name of that person m the area 
94 Taking the Cancel option means that none of the changes made since the window for the directory 90 
was brought up will be implemented. The Convene option win be described later. 

There is also a Connection Manager object on each server machine providing the facility to interconnect 
users using different mecia. The Connection Manager object handles the generic operations involved m 
establishing non-data interconnections. Drivers for each medium available, eg. video, telephone, handle the 
specific operations involved m carrying out switching reauests aunng use. The Connection Manager obiect 
performs the following services: 

maintains a list of media resources available m the system; 

- detects wnen resources fail 

- monitors resource channel availability (;e. monitors, microphones, speakers, cameras): 
sets up connections oetween peopie using different neaia: 
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workstation 8 to the Phone eooth server object PB-s. if me mutation .s accepted a Create Venue message 
(referenced 6) <s sent from the Phone Booth server ooiect PB-s to the Phone Booth client object PC-c 
which causes n to create a new Venue client object V-c' on chent workstation B involving sending a Here Is 
Parent message (referenced 7) to the new Venue • client obiec: V-c' to notify it of the identity of rne Vpn, je 
^ server ooieci v-s. Tne new Venue client object V-c' then sends a message (referenced 8) to the Venue 
server ooiect V-s requesting information about the contents of tne Venue. The reply from the Venue server 
object V-s is referenced 9 m Figure 13. 

Messages corresponding to those referenced 6-9 are sent between the server S and client workstation 
A so as aiso to create a new Venue-client object v-c on that workstation and these messages are 
referenced 1 0- 1 3 »n Figure 13. 

Finally, the Venue server object V-s sends a request (referenced i4> to the Connection Manager obiect 
CM to set up the chosen media connections and the Connection Manager object instructs the relevant 
media drivers accordingly (dotted line referenced 15>. 

The users of chent workstations A and B can then communicate using the newly created Venue 
"5 ft is also possible to convene an existing Venue by selecting the Convene option within the Venue. 
This inmates a sequence of events whicn will be described with reference to Figure 14. Again, a server 
machine S and two client workstations A and 8 are represented. 

The user selection of the Convene option lS referenced I m Figure 14. Th.s causes the -Venue client 
object v-c to send a Convene Request message (referenced 2) to the Venue server obiect V-s which 
so notifies the Phone Booth server object PB-s of the convene request in a message referenced 3 wmcn 
identifies the intended meeting participants. The Phone Booth server ooiect PB-s sends a Ring message 
referenced 4) to the Phone Booth chent objects PB-c on the Aorkstat.ons of the intended meeting 
participants causing a dialogue box to be displayed on these workstations inviting the users to partake m a 
meeting. When these users. accept or decline the invitation th.s causes a reply message (referenced 5) to 
« be sent from each Phone booth client object PB-c* to the Phone Booth server object PB-s. 

The next step ts for the Phone Booth server obiect PB-s to instruct (message referenced 6» the Phone 
Booth client objects PB-c' to create new Venue client objects V-c on machines where a Venue client object 
linked to the Venue server object V-s is not already stored. Such new Venue chent objects V-c" then sena a 
message (referenced 8) to the Venue server obiect V-s requesting information about the contents of the 
jo Venue so that the appropriate -cons can be displayed m the shared area 78 of Figure 10 on the respective 
client workstations. The reply message containing' information aoout the contents of the Venue from the 
Venue server object V-s is referenced 9 m Figure 13. 

The Venue server object V-s then sends a request (referenced t0) to the Connection Manager object 
CM to set up the chosen media connections and the Connection Manager object instructs the relevant 
35 media drivers (not shown* accordingly (dotted i.ne referenced n ». The distributed meeting can then 
proceed. 

A user can also set up a new Venue by selecting a Create a New menu option in NewWave Office 
^ (Figures u. 1 7 of Apoendix A). On opening the new Venue-cl.ent object a Venue-server object also needs to 
be created. Figure 15 depicts the process. A server machine is indicated by S and a client workstation by 

jo C. ■ 

The act of opening the new Venue-client object v-c causes it to send a message (referenced i > to the 
Phone Booth client object PB-c which triggers a message (referenced 2) to be sent from the Phone Booth 
client object PB-c to the Phone Booth server object PB-s requesting creation of a new Venue server object 
V-s. The Phone Booth server object PB-s creates a new Venue server object V-s using a Venue Start 
message (referenced 3). Next the new Venue-server object V-s sends a Here Is Parent message 
(referenced 4) to the Venue-client object V-c containing ihe 10 of the Venue-server object. The new Venue 
client object V-c then sends a message (referenced 5; to the Venue server object V-s requesting 
information about the contents of the Venue and there <s a corresponding reply (referenced 6) from the 
Venue server object. 

50 It is possible to add new meeting participants to an active Venue by selecting an Add New Member 
menu ootion. This causes a directory of potential participants to be displayed as shown m Figure 1 1 to 
enable the selection of one or more further partjcipants and associated media connections. Information on 
these choices is conveyed from the Venue client object to the Venue server object whtch updates the 
control panels of the relevant Venue client objects. Chosen new meeting participants are not aware of any 

«s change until someone convenes a meeting. 

When a user elects to close a Venue by selecting a CLOSE option this causes a message to be sent 
from the relevant Venue-client object to its Venue-server object informing the Venue-server object that the 
Venue-client object is deactivating. The Venue-server object then messages the Connection Manager object 
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To "open" an obieci. the user double cl.cks on the -elevant icon Referring to Figure 17 Martin has 
opened the Proiect Meeting Venue which is shown m a w.naow 1 74. The w.naow 174 has a menu bar 176 
wn.ch has s.m.lar options to the menu bar 130 of the ■A.noow 1 26 except a Meeting ootion instead of the 
Sott.r.g cp::cr; Ths ^dcv 174 j, s pi a ys a participants area \78. shewing only Martin, and a snared -terns 
area 180 wh.cn : S empty. Underneath a bit map 1 82 of Man.n is a name bar 184 wr, C h includes a 
notification of presence and three media control buttons 185-7 lor Phone. Video and Data respectively Only 
the Data button 187 .s highlighted m this example. ie. blacked out m Figure 17 

On selecting the Meeting option from the menu oar 1 76 of the window 1 74. a CoMedian oirPctory 
window 190 appears. Figure 18. The reference numerals for the CoMed.an directory which were u«ed m 
F.gure 1 1 will be retained here. Martin selects the name R.chard Jenn.ngs from me list 92 of potential 
part.cpants causing a picture of R.chard to appear ,n me area 94 together w.th crosses .n the v.aeo and 
oata boxes .n the area 96 to indicate Richard's media selections. This means that Richard w.n he contacted 
through :he system for data sharing with both v.deo and audio travelling over video connections Martin then 
cucks on the Convene button in the options area 98 to add Richard to the Venue which causes Richard's 
.mage to ,o.n Martin's -mage m the Venue as shown at 192 * F.gure 19. Richard is marked as absent at 
194 and a banner 1 96 >s displayed indicating that he has been muted Martin has selected both v.deo and 
data connect.ons for himself m order to match what was selected for R.chard. This causes the v.deo and 
data outtons 186 and 187 to be highlighted «n a first colour to show that they are currently ,n use albeit only 
locally to Martin's own workstation. Richard's v.deo ana data med.a buttons t86a and 187a are highlighted 
<n a second colour to indicate that they have been requested out are not yet m use. 

While waning for Richard to join the Venue. Martin is moving the Des.gn Notes and Design Pnncipies 
objects 170 and 172 mto the shared items a»ea 180 of the Venue by Cheung on each object and dragging it 
to the area 18O. 

Mov.ng now t0 Richard's workstation, shown ,„ Figure 20 the invitation to jo.n the Venue has reached 

j* h,s macmne and has caused a bell 200 to appear at the bottom of his screen. The bell 200 is flashing and 
making a nngmg sound to attract his attention. Richard clicks on the bell 200 and the result is shown ,n 
Figure 21 An invitation message box 202 is brougnt up telling Richard that he has been .nv.ted to a 
meeting and giving the name of the meeting and the name of the person who convenea the meet.ng The 
invitation message box 202 comprises two options: Accept and Decline. Richard clicks on the Accept option 

jo to accept the invitation to |Oin the meeting. 

Referring to Figure 22 accepting the .nv.tation causes a Venue client obiect automatically to be seated 
and a w.ndow 204 to be opened for Richard. The chosen media connections have been set up so that 
Richard can now see and hear Martin and the objects that Martin has placed into the shared items area 180 
are available to h,m. Figure 23 shows that Martin can see the same Venue hav.ng the same contents on his 

s workstation. Referr.ng to F.gure 24. during the meeting. Martin has opened a w.ndow 206 on the Design 
Notes whiteboard obiect. Mart.n .nforms Richard of this so that Richard can also v.ew the whiteboard obiect 
and then both Mart.n and Richard can scr.bble on the whiteboard and v.ew each others input. When their 
_ meeting .s finished both Martin and Richard close and save the Venue. 

F.gure 25 shows the Venue obiect 163 saved m Richard's NewWave office. In Figure 26 Richard has 

o ,ust opened h,s NewWave office and is v.ew.ng the Venue 163 m a window 208. Martin .s not present 
(although he would be .f. coincidentiy. he had his Venue open at the same time as Richard. In that situation 
the relevant med.a connections would automatically be set up». Referring to Figure 27. Richard has selected 
the Meeting menu .tern using the cursor 210 so as to bring up the CoMedian directory 21 2 and he has 
selected Ed Dav.es m the manner previously described. Ed Dav.es does not have v.deo capability .nstead 

s he is selected by telephone. Clicking on the Select burton w.n cause Ed to be added to the Venue without 
beginning a Convene operation. 

Referring to Figure 28. R.chard is about to inmate a Convene operation by selecting the Action item 
from the menu bar 214 of the window 208. and selecting the Convene opt.on from the corresponding menu 
216. Smce Ed aoes not have video capab.ht.es. the audio from h, s telephone would be m.xed into the video 

o feed into Martin and Richard and their audio signals would be sent to Ed's telephone during their distributed 
meet.ng. 

Turning now to Figure 29. a new session .s beginning on Richard Jenn.ng's workstation A w.ndow 220 
contams Richard's NewWave Office. R.chard has created an outgoing message represented by the icon 222 
caileo "Meet.ng Request" (using the "Create a New" option from the Action Menu • see Figures 14 to 1 7 of 
Aopendix A) in Figure 30. on open.ng the outgoing message 222 it is displayed in a window 224. Richard 
nas completed the distribution list 226 and written a cover note 228. 

Referring to Figure 31. a new Venue-ciient objec: represented by the icon 230 is created (again using 
the Create a New" option). The Venue-:iient obiect 230 is copied and dragged mto the w.ndow 224 
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APPENDIX A 



Brief Description of the Drawings 
Figure 1 is a block diagram of a computer in accordance 

with the preferrt6 eobcdiaent of the present Invention. 

Figures 2 and 2k show block diagrams which illustrate 

the relationship between objects, applications and data 

files in accordance with the prtCerred embodiment of the 

present invention. 

Figure 3 shows a plurality of objects linked in 

accordance with a preferred embodiment of the present 

invention . 
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dispiaymg :he message. Th.s ,s ach.eved by d.ck.nc on m _ .„ -, n . . 
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procedure aescncec *„„ reference ,o Figure, ,3-20 of ApcflndK A ", r e b T 2 32 1 7' "° y 
Figure 32 snows ma; the message new r 0 ntan« a rr rv -i u 6 ed Part 3 ,n 

224 ,s ^ coseo <F*u,e 33). To send £ ™ s ^ 2 , * ^^'"V^^ 96 — 
Th,s causes a copy of the message, .noud.ng the l-^c e^n^c^Z ^ ^ 234 
ceopie on rhe o.stnout.on ,,st. The Out T^ay cb,r. H4 1'd.« 1 ' 10 " e !W 10 0,6 

= 3 moon„n„ M e nad,e these ro be transited Lt ^ * T?"™ °' ihe — * e 
the in Tray oo,ect represented Dy ,con 236 a...n*,... J. T w, "™ on »- 

v.ewed and rr,an,pu.ated oy the recoent- ThP - r 9 components so that these can oe 

message and ,n«o their r,a,n Ne ^Z Offic. w.„£ T ^ ^ ^^"^ <"»•« out of the 
open their venue-cen, ob.ects to be l a a !<IT rt ' ? * ime - ,he ;n ' es oa ' t,c "° a ™ 

snared o,ec,s e.g. a X^^^ ? ^ «* ~« - open 

telephone and video interconnections For e.amni* ^ V ! V We 35 interact,r Q '"'Ougn ;n e ir 
.» relayed to the Wh,teboard se er-obien »«1 TT by MCh '° 3 ^oard-cnen, cb) ec. 

client ocects of the changes. ^ UP ° 3teS 3 " °' th * * ,h * f ".responding act, ve Whiteboard- 
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figure 7 3 shews a Sice* d i a g r a c of the organization o 

asiu: " » ^ a « v « * a m 1 > ' " ** 1 U d S d if. t S 0 M F I J*. C V ~ 1 ~i r ' g u 

7 2 . 

Figure 7 shows the relation between a global parent 
and global objects in accordance with the preferred 
embodiment of the present invention. 

Figure 75 is a block diagram which shows how system 
files within the OMF shown ir. Figure 72 accesses data file: 
a* r. d applications from a memory shown in Figure 1 . 

Fig-ire 7 6 is a block diagram of the organization of t^ 
ccecory s h : w r. in Figure 75. 

Fig j re 77 and Figure 73 show objects and links in 
accordance with the preferred embodiment of the present 
invention. 

Figure 7? is a block diagram of the organization of 
HPOMF.XSF, a system file included in the OKF shown in Figu 

7 2 . 

Figure 80 shows a view specification record in 
accordance with the preferred embodiment of the present 

invention. 

Figure 8l shows the use of a snapshot in accordance 
with a preferred embodiment of the present invention. 

Figure 82 shows the data path of a view when there is 
no snapshot, in accordance with a preferred embodiment of 
the present invention. 
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Figure U S , 3WS a series of obJtets serving as folderSf 
as parents of objects containing data, tn accordance with a 
preferred eabcdin-nt of the present invention. 

Figure 5 illustrates the screen display which results 
frco linking of various objects in accordance with a 
prererrei e«ocdi=ent of the present invention. 

Figure 6 shows the linking of objects in order to 
create the screen display shown. i n Figure 5. 

Figure 7 shews hew three objects aay be linked together 
in ae:;r;a.-.:e with a preferred eabodixent of the present 
invention . 

Figure 3 and Figure 9 illustrate how an object may be 
copied in accordance with a preferred eobodiaent of the 
present invention. 

Figure 10 and Figure H illustrate the copying of a 
public object in accordance to a preferred embodiment of the 
present invention. 

Figures 12 through Figure 71 show the appearance on a 
screen of a session in which a user manipulates objects in 
accordance with a preferred eabodlaent of the present 
invention. Also shown are block diagraas.of how objects 
appearing to the user are linked in accordance to the 
preferred embodiment of the present Invention. 

Figure 72 is a block diagrao of an Object Management 
Facility (OKF) in accordance with the preferred eobodiaent 
of the present invention. 
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13, 0 Mr 100 in fores the application wr: ei- as<-~.. .w. 
application should access fcr data. That object is then 
considered to be active. An object is inactive when the 
application t.-.e object is associated with is not being run 
by computer 18, or when the application the object is 
associated with is being run, but is not being run with the 
data of that object. 

Active objects can communicate with each other using 
messages. For exaaple if two instances of application 101 
are beir.g rjn 5y cocputer 18, one with the data of object 
202 and the other with the data of object 203, object 202 
and object 203 are bcth active. Therefore object 202 say 
send a message 211 tc object 203- Similarly, if computer 18 
is running application 101 with the data of object 202, and 
is running application 1 C 6 with the data of object 20', 
object 202 and object 207 are both active. Therefore, 
object 202 may send a message 212 to object 207. 

Messages, such as message 211 and 212 may be formatted 
to be sent and received by all types of objects. This 
allows for free communication between all active objects. 
This also allows new object types to be defined and added to 
the system without requiring that the existing object types 
be updated to use the new type. 

ft 

Each object has associated with^a set of data files. 
For instance, object 2 10 is shown to have associated with it 
a data file 221, a data file 222 and a data file 223. Data 
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figure 83 shews * 3 ~ a n3fh „ 

---a pat.-, of a vi-w when 
3--.-p.-hos, in a( W -' 6n the ^ i» « 



cc:.-dar.:e w;t! 



a p r e f e .- 



present invention. 



e - ett) odiaen; or the 
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D *s = -:?tior. of the s ri ^.„ 

• re. erred Esbodiaent 
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• * a nd a mouse 20 . A 

0 -^0 17 is ,, swn by a . arrotf 
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— ^ co: ?u:er „ sain 

an * Bn , • ' an a PPHcatior. i C 2 

^2. an appiicitlon 1014, ar aDBl< 

» Sfi a PPlieation !0« 
and an ap P i ica:ion , 35> °- 

to 106 store data U5 ... 
objects. For irsfarce . US * n * 

,hOWa t0 «'-or,d data u--- ar oK1 

20 , ar ob1 ° SJeCt 2 ° 2 ' *" object 

3n ° b - 9ct 2 °5. Si.llarly, 

a rP.:cation i nc 1e 

Je - C Z0Q t an object 20a 
TOO " ° bJeCt 210 - 0« 

:;: appiie,ti - — — •« .......... _ 

" . . .r;: ,im - ........ ... 
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••-n an appi lca;ion L 

=>e.ng run by ccoputer 
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... w . y a ; e : ; . j , An OCjeCt IS not 

allowed to tecoae its own descenders. 

Ir. Figure 3 is shown an object 301, an object 302, an 
cbjecc 303, an objec: 30U, a n object 305, an object 306, an 
object 307, ar. object 303 and an object 309. Objects 301- 
309 have links with reference naaes which are numbers shown 
in parenthesis by each link. Object 301 has a link 310, 
with reference name "l", to object 302. Object 301 has a 
link 3H, with reference r.a = e "2", to object 303 . Object 
302 has a link 312, with reference nace "7", to object 30U. 
Object 302 has a link 313, with reference name "8", to 
object 305. Object 30 3 has a link 3 K, with reference name 
"1", to object 30c. Object 303 has a link 3 15, with 
reference nase to object 307. Object 30U has a link 

316, with reference name "1", to object 308. Object 3 05 has 
a link 317, with reference rate "7", to object 308. Object 
3 0 6 has a link 318, with reference naee -8.-, to object 3 09. 
Object 307 has a link 319, with reference name "9", to 
object 306. Object 307 has a link 320, with reference name 
"13", to object 309. Object 308 has a link 32 1, with 
reference name » 1 - , to object 309. Object 308 has a link 
322, with reference name "3", to object 303. 

Object 301. i S a parent of 302 and 303 . Object . 303 la a 
child of object 301 and of object 308. Each of objects 302- 
309 are descendents of object 301. Descendents of object 
303 are objects 306, 307 and 309. Object 3 09 has for 
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in <«'.a files 22,, 222 and 222 are « P a * a „ m „ h . 

a - e a . ormat which car. b 

interpreted by application 105. 

E» = h otject ha 3 a S3 ociat ei with ic , Hs , Q , 

be accessed by specifying the r.aae . M add<r - 

-a addition, each c 1 a s 

of objects has associated wi-h i r- . n 

wi.h it a list of properties that 

- coaaon to an objects of that cIass . fop ^ 

Fi ; U " ° bjeCt •P'lie.tlor. 101 are shown. 0 bjec 

2 C 3 has associated witi - ► => ~ 

-it., a property 231, a property 2 3 2, 

a " 3 P-eperty 2 3 3 . Application I'M h > « 

a ..i has associated with it 

* Property , 3 1. a property 1 3 2 and a property 133. 

ty UStS " B of properties, 

tach propertv v 3 i ue ca _ ... 

can be frca zero to 3,2762 bytes i- 

length. Properties are used to st -^ , . 

a-v. to stv,re descriptive 

inforcation about obje-s an* r ' , - 

J ,s an " c - a sses, such as naaes, 

coaaents and so on. 

CbJ.ct, .., ,,.„ ,.,.„„„. t3 othe „ o6jects _ These 
r.r.r.«„ .r. e.u., : ink3 . L! „ k , ^ 

i. =.n,. t,. Plr .. ti tne otnep th< aMid> EacB 
»» . r e r, renc , „„. „ hlcri l3 . „ uoeep that ^ aj3i8nej ^ 

«.u.««..i, «.„., thmt 0SJ . etl , de3cendentj . S1 . luplyi 

•» .»J«f, P.r !n[s , lt3 plrent3 , papentj> ^ jo a ^ 
« - »«— * ° f «• inv„ tio „, ,„ ocject 
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contains lines of text 5 » 1 , lir.es cf text 5 12, a graphics 
figure 51?, a graphics figure 5 * ** ani spreadsheet data 515. 
As shew- in Figure 6, text and formatting data is stored in 
an object 6-1, graphics data for graphics figure 513 is 
stored in an object 6i2, graphics data for graphics figure 
51^ is stored in an object 6 1 3 and spreadsheet data 515 is 
stored in object 6 1 U . Lin'o that are used to build coopound 
objects alw = ys have so = e kind of data transfer associated 
with the link and hence are called data links- In Figure 6 
is shown a data link 615, a data link 6 1 6 and a data link 
6 17. In document 5 10, data frco object 6 12, object 6l] and 
object 5iU are cerely displayed, therefore data link 6 1 U f 
data link 6^5 and data link 6 1 6 are visual data links. In a 
visual data link, the parent will send requests to its child 
to display data within the parent's window. 

In Figure 7 T an object 701, which contains data for a 
first spreadsheet, is linked through data link 7 0 M to an 
object 702, which contains data for a second spreadsheet, 
and is linked through data link 705 to an object 703, which 
contains data for a third spreadsheet. The first 
spreadsheet uses data from the second spreadsheet and from 
the third spreadsheet. Since the first spreadsheet does 
more than terely display data from the second and the third 
spreadsheets, data link 70* and data link 705 are called 
data-passing data links. 

OMF 100 does the "bookkeeping" when objects are copied 
or nailed. When an object is copied, OMF 1 0 0 oakes copies 
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1 6 2 t h r c j z r. a r. » u iuv ? A : , « ■> .• . . . . , . 

- * •- • - - j e •_ . i w ' a i 3 a c o p y o f 

object i5i. Link IS 3a is a copy of link 163. 

In Figure 12 through Figure 7:, it is ahown how obJects 
are displayed to a user or. acnitor 1*. i n Figure 12 a 
-NewWave Office- desktop is shew, to include icons labelled 
as "File Drawer", "Waste Basket", "Diagnostic", "Printers", 
"Star- and "My Folder". A user (not shown) has manipulated 
a cursor 73 i , using keyboard 19 or oouse 20, to select "My 
Folder" . 

Figure 13 shews how the objects displayed on itonitor 1U 
are linked. NewWave office (shewn as an object 700) is the 
parent of "File Drawer" (shown as an object -01) through a 
link 711, C f "Waste Basket" (shewn as an object 702} through 
a link 712, of "Diagnostic- (shewn as an object 703) through 
a link 713. of "Printers" (shown as an object 70«> through a 
link 7ia, of "My Folder" (shown as an object 705) through a 
link 715 and of "Star" (shown as an object 706) through a 
link 716. 

In Figure 1U, the user, using cursor 781, has selected 
"Create a New..." in a pull down aenu 782. As a result of 
this selection a dialog box 779 appears as shown in Figure 
15. Using cursor 7 8l, the user has highlighted the icon 
-Layout" and using keyboard 19 has typed in the name "Paste 
Up" as a name for a new object to be created. Cursor 781 
now points to a region labelled "OK". Once this region is 
selected, a new object titled "Paste Up" is created, as is 
shown in Figure 16. 
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»< ». «..««.„, 8f oaJect 303 , 

n 0MF =ake3 a copy 0 
3^, OMr copies each of object ? Q a>« * 

© = ? 5..CW3 a copy nr 

* j j - . Object ~ 0 * -» i * 
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Ir. figure 23. using cu- ?? - T5-, «p a3t6 L : \> [oojec: 70: 
is show,-. 6eing dragged to window 75 5 . In Figure 2^, the 
process is coaplete and "Paste Up- (object 703 ) is r.cw i - 
window Folder". Ir. Figure 25, "Paste Up", shown as 

object 703, is now a child of "My Folder" through link 728. 

The user sets up nultipl- links by using the Share 
cocaar.d. This ccoaand is an extension of the clipboard 
metaphor eanasn in software packages today for coving ar.d 
copying data around the systea. The clipboard is a special 
buffer that the systea uses to hold data that is in transit 
Ir. one way, the Share coaiand operates siailarly to th 
Cut or Copy coeaand described atove. That is, using Share, 
Cut, or Ccpy, the user selects scne data first and then 
gives the Share command, which results in soaething being 
put or. the clipboard. In the case of the Share comaand, 
however, what is put on the clipboard is neither the actual 
data nor a copy of the actual data. Instead, it is a link 
to the selected data. When this lir.k is pasted, a peroanent 
connection is made between the original data and the 
location of the Paste. Through use of OMF 100, this link is 
used by the involved applications to provide easy access to 
the original data (in its full application) and automatic 
updating when the original data is modified. 

In Figure 26, the NewWave Office window has been 
activated. "Paste Up" (object 707) has been selected, as 
evidenced by "Paste Up" (object 707) being in inverse video. 
Using cursor 7 8 1 , "Share" froa genu 78 3 is selected. In 
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Ir. Figure 17, "Paste Up" 



:s shown a s an object 707 

linkei as a child of NewWave Cff'ce >. 

~.i.ce through a link 717. 

~ R * 5aSi = = operation .... Cu£ , Copyi ^ 

»Pl«. .« „.„ g iv. 9it ,. r eh . Cut eoMiM ^ tfte ^ 

(deletir. g lt r„. l% , . MliM1 , ^ 

--c.e. da. a or. the cupboard. The u: 



select tr.e location where he wants the da:, 
" ?ie - t0 ' a '" eiv, the Paste coxxand 



Jser oust then 
-a to be movec or 
T.^ia coi:anj copies 
C = " entS °-' » «• ...«».<. location. 

«P". The selection ls r epr. ser . te , 6y th , lcof , ^ 

»P" ^PL^ in..,,. Wit, eurMr 7S1 , 

«• «.r ,.; sct , . Copy . frsi a pul , ^ 

'3A a Cll, bllr( 06Ject 7J0 ls s „ oun to ^ a HptBt ^ 

•» -J." 70S t f ,o us , a 0SJect ?03i ls i copyof 

object 707 ( "Paste Up" ) . 

A3 »how„ in Figure 19. next the user 9electa "Paste" 
r-x pull d0 wn The result, shown in rifur . 20 , lf 

«. addition of an object 708 , pointed to. by cursor 781, 
«*ich i. a copy of the original -Paste Up" object 707. 

1« Figure 21. the new object is shown a 3 object 708 

llnk,i 38 * ChU * ° f through a li„ k 7ia . 

in Figure 22, "My Folder", ha, been opened by double 

clicking the icon for "Mv p«'h..« 

»op .My Fodder" using cursor 781. The 

result i, a new window 785 representing » M y Folder". 
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21 



jC 



>5 



J5 



sp."eacs:iee'. could c 3 u s • a ?- a ^h ^ . 

. s . _ r .. .w w - re-araw.n, and updated 

as a figure in a document. And since a.-, cbject can have 
cany parents, a single object can be used as "boiler plate" 
for any number of other objects. A change in the boiler 
Plate will :e reflected in all the objects which have links 
to it. Automated data transfer is illustrated in the 
following discussion. 

In Figure 3C, window ?35 for -My Folder- has been 
closed. In Figure 3 <. cursor 781 is used to select "Create 
a M.w..." froc pull down cer.u 7:2. As a result of this 
selection dialog box 7?9 appears as shewn in Figure 32. 
Using cursor 73l, the icon HPText has been highlighted and 
usir.g keyboard 1Q the r.a = e -anple Text" has been typed in 
as the r.a = e for a new object to be created. Cursor 7fll now 
points to a region labelled "CK". Once this region is 
selected, a new object titled "Sarple Text" Ls created, as 
is shown in Figure 33. 

In Figure 3", ''Sa = ? le Text" (object 709) i 9 shown to be 
a child of NewWave Office through a link 719. In Figure 3 a , 
since "My Folder" has been closed, "Paste Up" (object 708), 
link 723 and link 727 are not shown. However, these still 
exist, but are not currently visible to a user. 

In Figure 35, placing cursor 73 1 on the icon "Sasple 
Text" and double clicking a button on mouse 20 results in 
"Saaple Text" being opened. In Figure 36, an open window 
78 9 for "Sample Text" is shown. 
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26 A 

Figure Clipboard zi <... r 7 2Q .. 

Cu » n a ^nk 722. 

10 ?iSUr9 2? ' UiTiiCV 785 ^e, activated F ^ a 

■ tBU 78? ' ■'•»'•" is select T „. , V 03 3 

23 • result, 3hown ia f 

is an icon 707a a:^ari„ • ' * 

" eariRg Window 735, which in*- 

1 n -Sure 2£a , 

t0 be b °th a child of 

705 t,,, J£ , a , Mk ^ 3 " ^l-.- 

In Fig. Jre 29 , ahowi 

-ntarconn.ction of ob Je ,, s vis , t1 , ' ' ^ 

though li„ k - 72 7 . Slae F °^- B 

not copied - "P»»t. Up" ( 0bje 
" ,VV,Ve 0ffi = e "rouga liak 717 . 



9 ,?aSte B >" { ^J-« 707) is shared> 
t 707) reaains a chll(J Qf 



° ne key fture of data i lnks la a , 

autonated data 

trana.er. When a child ofcJe ~t < a on 

a par* of < t „ • ^ 
K*r. or it which ia "«k*. u 

13 snared out". th*n <+ 

™ -oo. o W ,00 = hecks lf 

«-.« th.u p, rtlculir eha 

inf.r. lni ,„„ Mw ' ,r, "» ' 

" ,u " !! - »".« ... 

" 3en - •«»««.. to the eh" a , „ „ „ 

««•• m. r . a , ure al , ° Pr " U " " 

Pangea »ade to any aub-oart k 

6 •■ Jt0 "»c.u y reflected in 
other part,. Fop exaople( c , an _. a 

* > cn a n 6 :.ng a number i n a 
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The result is the opening and «is5">v n r »«.,_„ , . 

in a window 7 9 6. Fig, re l£ shows t , e „ e of c , jrsop ^ ^ 
select selection "Ellipse" in a aer.u window 7 9 7 which 

results in the data within "Star" (obiec rnfii k. • 

->-- = . vcajec. 70o; being charged 

rraai a star to an ellipse. As shewn in Figure 51, the 
result is a change both in data displayed in window 7 9 5 and 
data displayed in region 795 of window 791. 

In Figure 52, cursor 73 1 is used to define a region 797 
in window 79'. In Figure 53, cursor 73 < is used to select a 
selection "Create a New..." ir . Pu ll dewr. tnenu 793 . As a 
result of this selection dialog box 799 appears in Figure. 
5».- Dialog box 799 contains icons for the two classes of 
objects avaiUble which are able to dispiaydata in region 
797 of window 791. Using cursor 78^, the icon "HP Shape- 
has been highlighted. U sing keyboard T 9 the name "New 
Shape" has been typed in as the name for a new object to be 
created. Cursor TS 1 now points to a regions labelled "OK". 
Once this region is selected, a new object titled "New 
Shape" is created. Data for "New Shape" la displayed in 
region 797 of window 791 as is shown in Figure 55. In 
Figure 56, "New Shape", (object 750) is shown to be a child 
of "Paste Up" (object 707) through a link 760. 

In Figure 57 a window 800 for "New Shape" was opened by 
placing cursor 78 1 over region 797 of window 791 and 
clicking twice on a button on mouse 20. In Figure 58, 
cursor 78 1 is used to select the selection "Triangle" froo a 
pull down nenu 80 1. The result, as shown in Figure 59, is 
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"'*' FU ' Jr ' !3 ' • J!:n S C '5'. ™tr, U!j 6y n3use 

.-0. a por-.io, 790 of es , tex .. or - S a op!e Ts „. ha3 bet0 

S ' !9 = ted - ?Se " rti " *» » — U*.. ...„.« .... 

Offire envi-onient" Is portion 790. 

I-- Figure 39, cursor 78 1 i 3 used t0 3elect the 

I- • ciowr. oenu 792. In Figure « 0 . 

an ares 793 in window 791 is seT***-* 

■> *s selected using cursor 78i. in 

Figure ^1, a ^p^m*: or " o ^ e *> ~ h 

-e.-.t.or. ? as .e» is selected from a pall dou - n 

a e n j 7 o a using cj-so- 7 •« ' - . 

* --so. .... . n Figure U 2 , -Sample Text" is 

linked t o "Paste '.' p " (object 707", * „ h ^ • 

* vo 0j ect 707/ ar.d displayed text 790 is 

displayed in "Paste Up" window 701 r« r- 

n " w I" Figure 143 "Saople 

re,:- (object 7C 5 ) is s, = wr. to be a child or "Paste U ? » 

( ° bj4Ct 7C?; thr ° J6h 3 link 72 *« m Figur. U 2 , displayed 
text 79C is 9 ;,cwn ln gray because BStar „ windQw ^ ^ 

In Figure !; U , "Star" w< n.-iow ■'•Ha «. -1 

w.naov ,39 :s closed so displayed text 

790 is clearly displayed. 

I" Figure 4 5 , a region 795 of window 791 is selected 
u.m, cursor 78 K Figure .6 shows cur 3 or 78, dragging th. 
icon "Star- into region 795 or window 797. 

In Figure U7, data from "Star" (object 706) is now 
displayed in region 795 of window 791. As cay be seen in 
Figure ,8, "Star" (object 706) is now a child of "Pa S te Up" 
(object 707) through a link 726. 

In Figure U 9 , a user has placed cursor 78 1 over region 
795 of window 791 and double clicked a button on ,ouse 20. 
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child 709. 

^ " °' 753 -in— T„ l, U3lrg 

7Sl ' I" Figure *1, a .„ 

aelec.lon "Paste" is selectee 

from a pull d ovn ... 7 , ( . 

79* using cursor 781. 4t this polnt 

Parent opj.ct 707 ....... Bp ., reQu . jtj ^ u ^ 

«. parent , f ,„ ellpboipd 72o> ne 

1P!Clr ' C1!lM ™ '^« — .HPb.. r4 7J 0 ... em , 

..pi.. r=r u„ k „, Pet _„ „ r<nt 707 tM eMid ^ 

I" ri.»r. ,3 "S. Bpl . T .„. ?09) ^ shown ^ ^ ^ 

">M« o.- "Paste Up" <o»j.ct 707) thr = u „ llnk T „. 

I» .1. •«.„.„. t „t 7,0 is dl, p i. y , d 1B 

"Paste Up- window Tot t- 

'9L la .cco.pii, hinrJ thl,, parent object 

707 sake, a call to OMF 100 aslc'n* that , 

« aaic.ng that a message be sent to 

«»J«« K.r.tirie. 6y tn, reference .... for „.„ „, 

70, t, „...., <. e , 

"« ««. U.« into a uc.ticn apecirie. p y parent opj.et 

707. OMF 100 takti * * - 

take, „„. ..ssaj, r r0 . p , rent 707i Jd<ij ^ 

K.ntiricatlon nu.o.r fr0 , t „. ¥t „ specification 
™ for U.K T„, an, „ Uv . P , ^ ^ ^ 

dlS ' U " S <«* »- t .Ifl.d action, m 

««. case are, 7,3. T „. .... of th . ...^ ^ 

P.rent 707 to OMF ,00 t, cnll. 70, Is . DISPl „ „„. , 
furtner ln k ,„ atlx „ _ ..^^ 

• notr.er ...sag, -PRI»T.SL«VE " , .1,, .. JePlb . d ln 
«P»««x p, .... „ h8 „ It ia iejlred ^ ^ ^ 

a pn„... r ra-.ner t*,r. .. t . „ , t , r „ lnsl 
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Plr « nt «r send a - C rr SP ., 

to chile ocjec 700 T »e 33age 

709. m a "CST_SIZE" messa*. Ba 
707 ide.tir,,, 3 «g_, parent obje 

ir " !5 3 Terence naee fop 

d isplay . on? ,oo takes th . GE7 SI2p 
Bei »!* from parent 7Q7 . ^T_SI2£ 

5 . , pec ^ic»tion record for li nk 72 9 , and 

707 the 3l2e ef th Chlld?09 r — ^ 

' ° f the Portion of the specific 

^at child 709 wou'h P Clfled are * 

would u«i * * j 4 , 

m t . 70,!anot ». «... 

, re "° n by p.,.. nt 707 

"'•"X*"* fro. a ch . 1( , os , 

aa . a ,„ ° bJect "»'«•■ «. «.P1.„, 

Jec: ' for exaoD^e a« ^ 
1" Fi.u.-. «7 «, , " rl6 " 

». -t«r- (obj.ct 706) Is , 0 m,. „, 

7> " rou « B • »»« »«. sine, < tt . t , betn 

fro. OUK obJect " "«'»! P»«d 

° bJ "' 7 ° 7 ' Tti 1. , 

object 706 i3 SR CfUld 

A "»er places cursor 78i 
7*5 of w lndow 791 and rf 781 "Hon 

791 and double clicks a button on 
The result la t „ e OD# , ^ 0n "° USe 20 ■ 

t..e opening and display of -star- f ah< 
I" a wi„ dow 7g6 . Skar (ob >« 706) 

Using cursor 78 : to i.i... 

to 3e *ect selection 
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"7". Sinr* ak<--* c -» . 

ig ' r » :ner « 13 no view, 

therefore the three bits v<th<n « k , 

413 w * thin aubcoluon 7 3 «■ would be 

"0CQ" . 

»«» .... . ptMBt ., an 0 ,., ct „, tBroujh t 6ao _ 

">» 67, ... . ... .... ^ t ^^^^^ ^ 

re Terence name "3" . 

" 79. <e, = rl S „ u „ k jnoun u 

T '~ Thit »' «t„ 73, there 4 . t „. 

1" el™,, ,33 there !. the r , fspen „ 
«'« !• a «..«»..«. .„„ as3u „ tr . g tnepe ls a aaaociatea 
^* 6„, the ln „. MtJ wltMn ju6coUin 



record . 



«.U.rl,. .. .„,„ 735 d.,crlhe, ltBk 6S0 , „ 

,3. TK., 1,, l„ coluBn TJ1 of , Btrr 7J9 tftere is ^ 
P««-t ... -„-. In colua „ ,„ tnepe ^ ^ 

i- 733 there i, th . „,„.«. jasjaing 

t»". 1» . v,,» „, oeUt ,« „ ltB Unk 680i _ tiit thpe| M ^ 

within aubcolun 7ia 

7 3 « coht.ln th. thre, bit, -MO- , ni entry 

7«0 H a vie. specific. tlon record. 

in n su r. 80, vl ,„ „. elfl< . tl . n recori; 7(0 ^ ahoun ^ 

>"c: ai e . fltll n , WIUcB cootalnj a , ata laentlfleatioa ^ 
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' 1,C ' U,e " J1 lofors.tlon aoou-. tS . ...» „ 

" v.ew. * n e data 

identification nusber is usee! k v th . 

-y the child object of the 

Unk ' " < " , " lr - >■ »« — ^ th , Unk . 

««— 3T . , 3 ..... lh . ..«.„,.„..„ of , Unk 

« view. Aa has been discussed befor. *. 

oerore, in Figure 37 window 

»> ro r .,.«. ... ,. bJ .„ „„ haj b , en op<ntd ^ aousu 

•".«.« on eh . lcon ,„ „ p ._ jn Fuupe Mi 

C-r.. r poption ^ ^ ^ 

" -»..pi. r«t- ha , b ..„ selectea . Ih . pertieB ^ inverae 

Pifur. 39, »„r 78, „ use<1 t „ (|( 

-si.,.. ln , P . JU dounBenu 79J _ onc> >shire> (< 

•.!«««. =»li e .„,.„ 7 0, ( . s .. pl . crejte3 m 

Identification number which -ld« n r<f< 

men identifies portion 790 of the 

text to child oblect 7ro rw * * 

Jecc ' c 9. Child object 700 a i m~ ~ 

J?ct also causes OMF 

to put . llRk t0 chiid object 7og Qn ciipboa ^ ^ 

dild object 709 co OBUnlcate9 to qmf ,00 through C0BB and set 

forth ir. Appendix fi, attached he-eto-- Ch «,H *, 

i.«.eio--. Child object 709 
•l.o lBfor .. 0MP , 00 „, it (im 14entlfleition nu<6tr ^ 

....«!....« „ lth th . „„ Unk ottw<tn shiw ^ 

clipboard 720. if t h .,. < 

^ there is a snapshot associated with the 
link, child 709 will 

* win also inform OMF 100 if there is a 

snapshot associated with the link « 

1 llnk * Snapshots are discussed 

more fullv be'ow a. , 

' * S * r "' Jlt OHf '00 win .„ .„,„ ln 

« ? 0Hr.x»r 6 o3 ro, , llnlc >„„..„ cHp6oaM ?Jo ^ ^ 



/ 
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"5 



^initialized 



20 



25 



JO 



*0 



*5 



55 



v S_TEXTDI<KLOC 

me position in H?OI*r pap 
wnere a view's i? 
* . v ► , 3 2 character 

: f usl 'ata ID l, io-. tt / 
»hia contain, zero lf no 
textual data ID has been 
d«f ined by the child. The 
1 « order five bits of [J,* 
file position are always 
zero and are thus not 

in!? f * Ba3k wni «=h 
indicates which bits are 

U3ed fop "is bit field. 
Set if the view 

f«r?f rieamtioB ha, been 
initialized. if cl€ 
inroraatlon in the view 
Bpecificatlon is zero. Th- 

OoVo d f CiBal nu »"er 0000 
°0'0 is a mask which 
indicates which bits are 
USed for this bit field. 

Reserved for future 
expansion. The hexadecima' 
number 0000 0008 is a mask" 
^.ich indicates which bi? s 
abused for this bit 

Specifies the view class 
the child assigned to the 
view. The view class 

l' 1 "", whSt Vlew ««thods 
are available to the 

Parent. The hexadecimal 

-hich indicates which bits 
are used for this bit 
field. 

through a link 67U « » <« . 

an, a parent of an object 673 through a 

link 6 7 5. Object fir; w , 

refsrence na °e "i". Obiect 673 naa a . 

- o / j nas a tag of "19". L irik 



VS^/IEWCLASS 
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6 7 5 r.as a reference nase "7" p„r. 

• Pefere.nce naae, are p lc *e:! by 



• iCular 



th. .... rtfir „ c . p „ vliea ^ 

""«"' par«nt. 

»"H F , SF e .„ tll „ ,„ entry 

P.r.nt To, „ ch unk . Colu .„ ?3J cont>inj 

Unk . C.. u .„ ,„ „„,.,„. „ 

naoe for each Mni^ t * - * , 

Th * flr " tnr " 6lt or co lu= „ 

Sh '"" ^ f:5U " " » 73.. l M1 ..«. .„...„.. 

— ««n,u., m. r ... rd t , pp ... Bt UBsth .; 
— .p.«i«.. tl „ fll . P . cora felloM ( . ooo . ) ^ 

the link is between la a i < „ u , 

1* * Unk froo, the global parent to a 
global object (-100"). 

'« «y b. seen, entry 735 l3 an entry ^ 

low. i. , lfgr . „. ThBeiii lncoluffln73tef 

•"try 735 there 1, the parent tag "6- In eol „ 

■ ° • In column 732 there 

is the child tag "12" » n * «- 

« 12 and In coluan 733 there l a the 

— c, ........ 

«. ».r.,„. th . lhr „ Ml . Bllhl8 au6coi _ 

be "000" . 

I. P.r... t. 5 .... In colu „ ?32 ^ 



/ 
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'5 



30 



-0 



::::r - 3 car.uo; be identirieo oy the content within a view 
specification file record. HPOHF.XRF is increased in size 
16K bytes at a tine. A newly allocated portion of HPOMF. XRF 
is filled with zeros. File records within HPOMF. XRF which 
are free or which define a link have the following fields 
listed in Table 5: 

Table 5 



ParentTag Contains the tag (HPOMF. CAT 

record number) of the parent 
so object of this link. If this 

field is 0 f then this record 
does not define a link and is 
f re e . 

25 ChildTag Contains the tag of the child 

object of this link. If 
ParentTag in this record is 0, 
and this field is also 0, then 
no record beyond this record in 
HPOMF. XRF defines a link. 



Re '* arae Contains the reference name that 

the parent has assigned to the 
link. This field is meaningless 
if ParentTag or ChildTag is 
zero. Otherwise, if the top 
three bits of this value are 
M0, the next record in the file 
is a view specification. 

File records within HPOMF. XRF which are view 
specification file records have the following fields listed 
in Table 5A: 



50 



55 
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Table 5A 



Da* aid 



Contains the value 
child has assigned 
the part of itself 
viewed through the 



that the 
to identify 
that is being 
link. 



S na pa ho t 



'5 



Contains the tag ( HP OMF .CAT 
record number) of the object 
-hich is the views snapsho , or 
if zero, the view has no 
snapshot. For further 
discussion of snapshots, see 
below. 



Misc 



so 



Composed of several 
described below: 



bit fields 



VS_NE WD A T AS ET 



2S 



30 



VS_N£WD ATA ANNOUNCED 



JS 



VS_SNAPSHOTOLD 



J5 



VS_WAMTMESSACES 



50 
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Set if child has told 0M«" 
that new data is available 
but has not been announced 
to the parent. The 
hexadecimal number 8000 
0000 is a mask which 
indicates which bits are 
used for this bit field. 



Set if 
to a n r. 
parent 
inacti 
noti fi 
number 
whl ch 
are us 
field . 



child has told OMF 
ounce new data to 

but parent was 
ve and was not 
ed • The hexadecimal 
H000 0000 is a mask 
indicates which bits 
ed for this bit 



Set if child has told OMF 
that the view's snapshot is 
out-of-date. The 
hexadeciaal number 2000 
0000 is a> mask which 
Indicates which bits are 
used for this bit field. 

Set if child has told OMF 
that it wants to process 
view messages when snapshot 
is out-of-date. The 
hexadecimal number 1000 
0000 is a mask which 
indicates whicr. bits are 
used for this bit field. 
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Table U 

5 if tnis record defines 

an installed class, otherwise 
this record is free and this 
field i3 the record number of 
the next Tree record, or -0" if 
there are no more free records. 

/ ;/ ecord i» fee, none of 
the other fields in the record 
i a aeani ngf ul . 

ModuleFlleNaae Soeeifi.. ^ 

apeciries the name of the 

application associated with 
objects of this class as a null- 
terminated string. 

PP ° PertieS Specifies the number of 

Properties, the length of the 
property naaea and the location 
in HPOMF.PRP of the object** 
properties. See the descriotinn 
of HPOMF. PIP b elow for ? r Je J 
definition of the structure or 
this field. 

1" Fi «^e 75, the relationship of HPOMF . CAT and 
HPOMF.CLS is shown. Within each object entry within 
HPOMF. CAT, the record number, which is an object's tag, 

an identifier 6 5 0 of data files i„ a mass storage 
-emory , 7 0 a ssocl ated w< th the object. The field 
"Typemciass" serves as an identifier 651 of the class entry 
i" HPOHF.CLS, which identifies the class of each object. 
Within each class entry in HPOHF.CLS, the.field 
"ModuleFileMaxe- serves as an identifier 6 52 of the 
application file l„ mass storage meaory 170 which is 
associated with the class. 

I" Figure 76, the organization of a portion of mass 
"or.,, mecory i 70 is shown. A root directory 660 contains 
Poster, to an H? N WD A ? A directory 661 and HPNWPRCC directory 
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665. H ? NW ? HO, directory 666 lM the location of 3tepage fo 
application, files, represented cy arrows 6 6 9 . HP N WD A "A 
contains a plurality of HPCKFddd directories, represented 
^rectories 662, 6 63 , 6 6U, 665 and 666 . Jn ^ 
directories are stored data files associated with objects. 
The "ddd« ln HPOHFddd stands for a three digit, leading 
zeros, hexadeci.al nu.ber. Each HPOMFddd directory ha, , 
different «ddd» hexadeci.al nu.ber. The -ddd" nuabe r 
indicates w, iC h HPOMFddd directory stores data files for a 
Particular object. Data files for a particular object are 
stored in the H.P0KFddd directory which ha, a »ddd" nu.ber 
equal to the tag for the object divided by an integer 
"uxber, e.g., f ifty four. Within each HPOMFddd directory, 
Tiles are stored by tag nu.bers, e.g. data file na.es have 
the for 3 at x x x x xx x x . 1 1 1 , where "xxxxxxxx" is an eight digit 
leading zeros hexadeci.al tag, and "111- are a reference 
chosen by the application. 

Syste. file 603, HP OH? xbf i. »i. 

j» nrjr.r.xHF is also referred to as 

S YSXREF . This file is a list of all the »„„. existing in 
t*e systea. it lf reC3rd orientedf bufc dce3 ^ ^ ^ 

deader record. Each record file is either free, or define, 
an existing lin*. or is used as an overflow record fro. the 
Previous record to specify additional view specification 
infor.ation. Record, that contain view specifications are 
called view specification file records. View specification 
rile records can be identified or.lv by a previous record 
WhUh * efin93 an <a*-a i lale; view specification file 



/ 

/ 
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Table I 

Is !" if this record defines 
an object, otherwise this recor 
is free and this field is the 
record number of the next free 
record, or "0" if there are no 
core free records- If the 
record is free, none of the 
other fields in the record is 
meaningful . 

Specifies the class of this 
object. This is the nuraber of 
the record in HPOKF.CLS that 
indicates to which class the 
object belongs (see discission 
of class above), 

SysCatFlags Specifies if the object is 

global if the bit masked by the 
number 20 (hexadecimal) is set 
in this byte. In the preferred 
embodiment all other bit 
positions eu-st contain "0" and 
are not used. 

properties Specifies the number of 

properties, the length of the 
property names and the location 
in HPOMF.PRP of the object's 
properties. See the description 
of HPOMF.PRP below for further 
definition of the structure of 
this field, 

fastprops Certain object properties, such 

as name, are so heavily accessed 
that they are stored directly in 
this field, rather than 
indirectly in # the properties 
file. Properties stored in this 
field are called "fast 
prope r ti es . " 



System file 602, HPOKF.CLS is also referred to as 
SYSCLASS. This system file is a list of all installed 
classes in the system. It is record oriented. The first 
record, numbered 0, is a header which contains various 



1 F i rstFreelntry 



TypelnCiass 



/ 

EP 0 497 022 Al 



signatures (see abcve) and is use: to manage a list of free 
reC5riS ' A11 Cther - e = = r -s either define an Installed class 
cr are free. In the preferred esboditent HPOMF.CLS can grow 
dynamically, but cannot shrink. 

Each file record in HPOMF.CLS is thirty-two bytes in 
length. HPOMF.CLS file record 0 (the header) contains the 
.-s following fields listed in Table j: 

Tattle 3 

lFirstF.-eeEntry Contains the record number of 

■'o the first free record in 

HPOMF.CLS, or - C - if there are 
nc free records . 



is 



JO 



F i i e I d 



Contains the null terminated 
string "HPOMF.CLS" 



jo 



Version Contains the file format version 

number . 

IMaxPecordNumter Contains the number of the 

highest record ever allocated 
from within HPOMF.CLS (this 
highest record nay or may not be 
free) . 



Table u, below, contains the fields for file records li 
HPOMF.CLS for file records other than file record 0: 



50 



55 



BP 0 497 022 A1 



" r " " 3 b "« »« »'•««.. ..ri... t.,.™,,.,,. 

Pr5nae •*« Prop.ru., „ 

-■=» «.„ .. e , eBJ . el is UB>: ls im na>< ^ ei = ft 

or obj.ct,. „ hat , c3n rspreseri:s ob , eotj of a 

particular r 1 a <? «• ■ 

ln, ' orsiti5n Oout links beivee- aa-.-t - . 

<e " P*--«nt and child objects 

- = iu^ iiUst „• . M P , r , re „ 0 , BMM of 

a ?ir " : for !ach » ii" =r «hii dP . n an: 

reference races of each link ^ a .h.,, r 

-o a child for each object; ar 

*" itS " I * i — - «n... .... ..„„ data 

"»*•• — = nu, 6o ,.ao 7 „ nti!n !eneral 

information such as vhjr *u»- • 

••a- .lies are installed in th* 

.p.""*. .,.«.. r., ...„ eUl . ,„., l3 ln3t , llea >( 

..,..«. »... r„ ueit!< aut3 „ atle rejtapt uhen im ^ 



restarted 



In the preferred embodinent of the pres^f , 

wne present invention 

systeo fii e 60l la reftrp . d 

as HPOMF.CAT, system file 602 

is referred to as HPOMp n « 

"POM. .CIS, systea file 603 Is referred to 

as HPOKF.XRF, systea file gnu «. 

file 6QU is Pererre(j t0 as H p 0HF>MP( 

systeo file 605 is referred to as H»omf r« 

to as HPOMF.IMS, system file 606 

f erred to as Hbqmf cnr 

OMF and systeo file 607 is referred 



is re 
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tr.at a triangle is r.ow display*'* b-rn .■ „ • . 

? Dwth ln window 60C and i - 

region 7 9 7 of window - ? ! . 

in Figure 60, w in ,,w 300 , as b€ta clcaetf< Jn 

^ ""^ Sha?S " 13 PLci» g cursor 78. over 

r, ' iM 7 9 7 ° f WiBd ° W ??6 ' 3nd Cii "^ a button on . aua . 2C 

in Fl.ur. 6a, cursor 79 , ia used to 3 elect selection * Snare 

froa pull down xenu 79*. ^ F-*ur* 

-n figure 63, cursor 78 1 is used 

to select a region 802 of window 79: r n r, ff 

'V • In Figure 6 4, cursor 

751 is used to select selection "Past-" <y 0B 

-roe pull down oenu 

T "- T " " »"» " — «. ». I*. 

S " ; "' ...PU,,, 

;"' tlM m " s 10 r5iion »« 79.. i„ , ttur . „, 

"New S h a o * " ( o fc i e e t 7 ^ n > < „ _ u 

° nave an additional link 

770, free its parer^ "=>as*A r» n « ' 

v .as^e Jp » (object 707 ), 

78,. C . Jr ,.r 78, i. lhtn us ,< „ , elect MlteiioB >cut _ ^ 
..„. Ts , r .,. u> ., rifup . „ ( ^ 

69. cur,., 78, l3 usei ,.,„, ^ ^ ^ 

.... 783. «. ,..,«, sh , wn ln fUur . ?0> 13 ^ 

ShlP ' - ' »r —or 78,.. risur . 71 , 

■»«- S».p. c..j.,« 750) !, s( , oun t3 nou „ , cBlla ef 

».vw.v. offle. (, bJ . et , 00) , t , pou|n , Unk 78(j _ 

I" fl.ur. 7». 0«F ,00 l3 , M „ l4 

•»«.. fii. 60.. .„,.. ru, 605, .,„.. fu , 606 >M jv3 ._ e= 
fii. 607. o,t m,.rr... 599 s , rve , int , prace of om to 
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glcbal o i j 



Figure 7* shows only six *laha: 



is a deacensent of global object. Although 

v. e r.UBDep cf 

glcbal object operating on a system is a Bat . ep of systfis 
confi guPa510P .. Any 0&ject lfJ thg ^ ^ ^ 

global object by\ using the reference name or the n„ k t 

that global object froo the global parent. 

As oay be seen f.-ca Fisu-e r> i - 

r. a u. e i « , file records in 

HPOMF.CAT are numbered consecutive^ Th-«. - k 

«= -u u ve.y . These numbers serve 

as tags, which identify each object. 

In the Preferred embodiment of the present invention, 
each record is ,23 bytes i ., length. :n e fields for file 
record 0 are listed in Table 1 below: 



rable i 



IrirstFreeEntry Contains the record number of 

the first free record in 
HPOMF.CAT, or -0" if there are 
r.o f re e records. 



Fi i e T d 

Contains the null terminated 
string " HP OMF . C A T " . This serves 
as a signature. 

VerSi ° n Contains the file format version 

number, which also serves as a 
signature. 

1 Max J? eco r dN un be r p««*,«_- »w 

uauer Contains the number of the 

highest record ever allocated 
from within HPOMF.CAT (this 
highest record may or may not be 
free ) . 

Table 2, below, contains the fields for file records in 
OMF .CAT for file records other than file record 0: 



EP 0 497 022 A1 



SYSCA? 



no -- g i v e n . 

Systeo file 60i, HPn-r r 4 - . . 

HPOKF.CA? is a catalog of a n ^ , 

5 a.. .M e existing objects 
tf.e systes. In Flgure ? , 

.CAt is shewn to be 

record oriented. Hon"? r , T „ 

>•!>■■. -CAT h a! a pl u .. ali , y of fl , e 

: : rujr * fiu ™° — — , S8a ., , hown 

•-••>•««> — aay c , n:au _ y <=re ftUrieerdt (hin 

are shown in Figur* 7? r f . . 

73. n.e re: 3ri 0 is a header wh<cn 
cental-, various signature- a- ia 

• - lS ' JSe - "ar.ag- a list of 

* "ee file r *» e o - j « a 

----- A signature is so „ known value which if 

Present indicates that the fit, is P „. 

-i-e is net corrupted. File 

record i throuc^ r * i - 

"•"I- f.l. r,=, ri , .„< re5aras 

(not shown) 

' ef:r,e " •"i'ting object, or are rree . 

I" the preferred esSodia-nt H'OM- -at 

. v. A T can grow dynaaica'W 
» ru. re = ara , „. „ eede2i ^ ^ - • 

— < • ..fin.. , ,p. cia: .,,.„ cmei (Be 

" a roro different than 

•"" otner "'•«• »> >• — < a , ao . 

»• «t.b.I = bJect J55 tBpousn Unk 26s _ ^ 

.bj..t, J5 0. J55 are , lso „ ltni „ Hp0H? c<T _ ^ 

HPOMr.e.t. t .. h oeject ln HP0Mr . CJT wMcn ^ BM " 
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— »«■■ .. lai trom . _ an ;;;;; 

As Jhour i n Figure 51 th. , 

" • =»™«t botb 1„ data 

«-'c^/«a in „ intl0 „ 7 „ Jns <,,«,,„.„., 

— „, .„.. PIlll .. m , ^ ^ 

» • - .... ............ _ 

::r — ». ........ 

Klentific.tlen nu.s.r. 

>-'"« not activ., OMF ,00 ,.t, tb, bit 

~" - u nk ln „ P0MF . IBF . ^ th< 

-»« - «« obJ « t ... the „ 

r! «" s! new data. 

» «• Mr... obj.ct 13 . etlv ., 0HF , oe ^ 

— «... or tb, Xl8k f „ .„,,„ there is aaciuenai 

Wm " JeCt 7 " " »»" ■ >» — < t„. ... 
'.«rip.i.» or tb. „.„„.,„.„ , rt founa ia 

Appendixes 8, c and o. 

or tb, pr ...„ t lnve „ elor , la thi( ^ 
«'•« m ...... t0 co _ nicat , ultSctlldoeject ?o6 ' 

oh, ,„o. vllhout o5Ject ^ 
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o&J.c? l-enti.'ies che link using only the 

° r th * *• •»»« u.„ tl n« „. 

U " k ,u " tS ' "«««..«.. ,f «. an,. 

Hr.Vj and »nic9 obj.ct, ire 1bv,i»,j. 

m. 60., h,o„f.,„, „ (o js 

SVSP., 0P . » 0W . W ..„..„ lU t „ 06Jtet im 

contained in HPOM P .Ci" r..,* 

"OM. .CA t . Each record in , y9teB m# 6q , 

(HPOMF.CA?) and syste. file 6c2 ( H poMF.CLS) ha, , 

unf naa a properties 

field, as described abov* r.~w 

above. Each properties field contains 

tftt fields describe- in Table 6 below; 



DlTDi slcLoi 



nProps 



Pools 1 ze 



Table 6 

Contains the position (byte 
offset) within HPOMF.PRP of the 
Property l i3t directory. 

Contains the number of 

tit " UBber of entries in 

the directory entry array 
described below. 

Contains the combined length of 
all the names of the properties 
. ™?? f r °P« rt y list, including 

™ s la th « »1« of the 
directory name pool described 
below. 



.... . M ,. r , 1C5 el ,„, „ lBt Dtr0lakLoc 



/ 
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ValueLen 



V a 1 u e D 1 s lc I o c 



CicheOf f set 



Table 7 

Spectfiea the length 

the associated property «I? 
can be zero. 9 °P«rty. lhla 

«r. ... ther , I, ^\[\^>° 
scored anywhere. 

This field is only u ,ed at run 

y «trr ,rr ly Is tft , .... 

T-.ia portion of H?0!*r ?pp . 

— » - »• — , u st .,, t opder „ ( 

user cooaenta, da'# an* ► < 

« an. tl.e of creation, the user who 
created the object at* r 

J k ' etC * For Information on 

Properties, see Appendix D. 

of HPOMF.PRP tnere l3 " lng 

128 byte bitmap which controls the 

T - first , 0 „ pag e 9 of HP0 „ F . pRp . ^ 

- 32 bytes m length. The3e page3 lam ^ ly ^ ^ 

The bitmap is an array of words with the aost 

significant bit c«* #arh u „ ^ 

each word used first. Thus, bits 15 

through 0 of the r< ^.^ 

the f.rst VQri Qf th# bttaap cQn ^ oi ^ 

allocation of pages 0 through 15 of the f,,. 

01 tne rile, respectively. 



/ 
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When a t o r a * • in ► - « r ,* 

«- 1" .... .int , 02 « page3 i3 ln3urficlert( a 

second bitmap i 3 addei t0 th , 

• ».e .ollowing page 1023. 

"1, M , M , ..„ tr .., lh . a ,- ocatlc , or M ,„ tBrou< . 
«.T. -hie l„. alll . xjr f , u „ je5on< 6itti ^ 

.1,..,. . M p.... Jr , a „, a ^ 3>>t ^ ^ 



needed 



Each directory and property value is , tflM( , 

1 ' 13 scored as a single 

ru., ........ eontltuouj _ of s 

•» .n moot,, t„ th bll ..„. IMJ cijj>j 

restriction that no directory or 

ectory or value can excee(j 32R g 

(102 " times 32) in length. 

Systes file 605, HPOKF.ihc , , al , rt „ , 

" ~ 3 also referred to as 

»»«r,. „ P0 ,r. !ss co , ta; „ . llst tRe fiua tha£ _ e 
"Pi., to „„.. uhen eac „ clajs t lB , t . M ... TMs 

l.f.r.. tl .„ i. U3ee so tB „ theje fuej ^ ^ i>tM ^ 

the class is de-installed. 

" ' "»«tr/..r.l.. t d.» llfl . r . In th . 

o* -nia double word must be 
O'OIABCO Us, to be y,l. d t„ . 

» .».-n b.=, U3 , of th , ,„,,,.„ fop atopM< u 

P """ 1 " »"« " »r.,. rr „ ..,.<,..„, .... 

« 8028« .l = ropr,c.„or .,„. „, lBt . x c.rpor.tl... 

r.n.-in, th . d0llbl . „ ora C0B „ a 3epies of vapiib;e 

length records. Ther# 

There is one record for each Installed 

The first word of each record is th . length of tf|- 
— - of the record, in bytes. This is followed by the null- 
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teriBlnate - Cla ^ or the ins ^M.. 7 

the Cl33S - ^H- 9 

ccp:e. to the OMF dlrecto-es 
Ca = h t «--»inat.d by a null bvte * ' 

— — .r fu ; v r ; fl,d,d byabyte which 

'—character,. th . . lU na=4beSl — 

^e HPNWPROC directory lr th . 

sped , h " a " e begi " 3 
special character »«.-. th. r-i 

the fllt la a33uoe(j loeatad ln 

t^ HP N WD A T A directory. 

For exaepie, assuoe tw<J cla3 , ea 
•A»- an. , Masses are installed: class 

w an< 3 Class "CDF" r i 

i».«.M.d, t0 ,„„,„ 41fl . t> 

HPNWDATA directory ri 

-tory. ci a33 "CDE " caused , rile to be 

installed* * y y v n ^ 

:;;:;r 8 — — »• ««-«. ~. IHS , 0P . hl . 



Table 8 

offset content 

U OC 00 , * '^^er/verslon check 

Length of AB record ( 12 

6 „, ^ 0 Oclnal} 

9 OU AS " * lull 

Length of length byte »•»■ . 

" IS " 00 :*"--»»u 

Length of CDE record (10 
,u *3 14 U iic nrt decimal) 

18 06 " CDE " * "«n 

Length of i engt n b t ^ -. X xx- 

1<? 1. ^« * Null * 

2A 53 58 53 00 -.XXX" «. Null 



EP 0 497 022 A1 



on a 



System File 606, HPOMF.SDF is also referred to as the 
"shutdown file". HPOMF.SDF exists only when the systes has 
been cleanly shut down. It is delved as the systea starts 
and created as it shuts down. On startup, if this file 1, 
aissing, OMF assuaes that -the last session ended abnormally 
and so it goes through it, crash recovery procedures to 
validate and repair the system files as best it can. Th 
systea files can be in an invalid but predictable state 
crash. These errors are corrected without user 
Intervention. Certain other kinds of file consistency 
errors are detected, but are not really possible from an 
"ordinary" 3ys te« crash. These errors are in general not 
correctable and the OMF will not allow the systea to cooe up 
in this case. 

If HPOMF.SDF is present, it contains a list of objects. 
When the systeo is being shut down noraally, each object 
which i3 active at the time can request that the OMF restart 
them when the systea is restarted. The list of objects, 
then is the list of tags of objects which have requested 
that they be restarted when the systea Is restarted. 

The first word in HPOMF.SDF is a flag word. If this 
word is non-zero, OMF will execute its cr»sh recovery code 
ever, though HPOMF.SDF exists. Noraal shutdown will se t this 
flag when producing the file If some serious error occurred 
in the session being ended. 

After the first word, the rest of the file is a 
sequence ef three byte records. The first two bytes of each 
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use 



record contain the tas or „k 

ww w vw» vu u C restored. The 

least significant byte is flPSt . Th e thlpd bytft , s no 
in the preferred embodiment, a.ni is zero. 

For example, if th. ayatea i 3 ahut down clean:y tn t „ 
laat aeaaion and two objects, having taga of 2 and 7, 
reapectively, have repeated reatart, the content, of 
HP OMF . SDF will be aa aet out in Table 9 below. 

Table 9 

offset content 



coamenta 

00 00 Indicates no craah recovery 

needed 

02 °° Ta « of first object to reatart 

Unused and reserved 
Tag of second object to restar 
Unused and reserved 



* 00 
5 07 00 

7 00 



System file 7, HP0MFIC0 . MWE , la a Microsoft Windows 
dynaaic library executable file which contain, a dummy entry 
point and no data. Microsoft Windows is a prograo, sold by 
Microsoft Corporation, having a business address at 16011 N £ 
36th Way, Bedaond, W A 98073-9717. HPCMFICO.MWE also 
contains as "resources" the icon, of each installed claas. 
OMF modifies HP0MFXC0 . MWE directly during run time, and 
loads and unloads it to get the Icon resources fro. It. The 
format of HP0MFIC0.NWE 1, defined in Microsoft Wl„dow 3 
documentation distributed by Microaoft Corporation. 

Normally working with a view (see diacuasion on view, 
above) cauaea a child's application to be Invoked. Where 
large applications are involved, this can cause a lot of 
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«»n.«.,„ rlP T ,. e „„ o , , 

K3n0C3 allow this 

overhead to be slieinated . 

; — — t o „ . x 

HP-icacion executable 

C8(!e ' " h « only da»a rtt. , 

/ «a.a rile associated with , - 

° with a snapshot 

contains data which is to be ,« nt , 

S ' nt fr °° a ch *l< object to a 

parent object th. 

J«et. The code which encapsulates th . , k , 

fauiitea the data file 

°" Ih """" " " ' <»•■'• — i. .«» stor . 

in .lr«„r, HPOMFPJOC («„„„, 

?or example, f^m-. q, 
to a chile- obje-t SO? m 

50. i. a snipshot 503 . 

snapshot 503 i 3 ah i. , A 

to p r3 „ lae aata froo cMi( ^ 

» P".« 50, ultnou .. th . „ ti .,, lerof lnvokin5jn 

'" UC,ti " »»««.« « th e hlla 06Ject 
A3 3^. own in Fiffur* fl ^ 

th ' r * " "° •"»•»«. .Mid 

object 502 BU st be active in 

active m order to send view data 522 to 
parent object sot < 

•1" ««. 5 2J ,„ , „,„.,, „, 1 ' pl " r 

Pi4y 521 - In Figure 83, 

however, snapshot 501 i« 

503 i, shown to provide, view data 522 to 

™ ^- -Without the necessity c, child 502 being 

SiVen 13 appendix 8 , Appendix c * 

KHcna.x c and Appendix D. 
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<'5 



20 



Appendix B is a descri Dt . an „, , 

l Pt-on or function, which 0 MF 
interface 599 rtc 9gn i ZC9 in t „, Dra , 

Present invention. 

Appendix C (HP NewWave Env r„ 

E*«plea> Gives exa.ples of how th. 

W the Preferred eabodiment of 
the present invention Bay be i»m 

7 * lfflpl « e «ted. including detail as 
to how OMF 100 allows data ► „ w ' 
d1 , 3ta t0 be "«tween windows 

displayed on monitor 1U. 

Appendix 0 (Chapter 2 « #> o 

Pt«r 2 of Prograacer's Guide) gives a 

■""""■ f " tl " "»»» «• .P. f .«,.. of lh . 



25 



JO 



75 



40 



-*5 



50 



55 



EP 0 497 022 A1 



I 




■»5 



55 



EP 0 497 022 A 1 




50 



55 



EP 0 497 022 A1 



U 



T 



i 



cvj 



3 



3 




Si 



9 



5} 



3 




X 



CO* 



BP 0 497 022 Al 




ss 



EP 0 497 022 A1 



OBJECT (FOLDER) 




OBJECT 
(DATA) 



\ 



407 



OBJECT (FOLDER) 



403 



OBJECT (FOLDER) 



OBJECT 
(DATA) 

1 

409 




OBJECT 
(DATA) 

-T 

408 



r 



r 



402 



OBJECT (FOLDER) 



OBJECT 
(DATA) 




OBJECT 
(DATA) 




in 



FIG. 4 



EP 0 497 022 A1 



OBJECT 
(TEXT AND 
FORMATTING) 



611 



615 



616 



-617 



OBJECT 
(GRAPHICS) 

612 



OBJECT 
(GRAPHICS) 



613 



OBJECT 
(SPREADSHEET) 



614 



FIG. 6 



704 



OBJECT 
(SPREADSHEET) 



1 



-701 



OBJECT 
(SPREADSHEET) 



7 

702 



705 



OBJECT 

(SPREADSHEET) 



t 



703 



FIG.7 




FIG. 8 



EP 0 497 022 'ai 




■'0 



■'5 



25 



L 



322a 



303a 



314a 




306a If" 




309a 



319a 




320a 



35 



FIG. 9 



45 



50 



>c 



HP 0 497 022 A1 



OBJECT 



161 -^T 



fDAOCkJ<r% 



163- 



OBJECT 
(CHILD) 
(PUBLIC) 



OBJECT 
(PARENT) 




FIG. II 



161a 



30 



35 




FIG. 10 



SO 



55 



EP 0 497 022 A1 



FILE0RAWE*\ [WASTE BASKET] [DIAGNOSTIC] \PR INTER S 









DIAGNOSTIC 



t 




F/G. /2 




F/G. /4 



EP 0 497 022 A1 




EP 0 497 022 Al 




C Ok n^"787 ( CcnciT) C HHP ) 



t 



FIG. 15 



779 



"oT?1 





m 




tr 








Hi 




f '/e Orower 


Waste Bosket | | Diagnostic Printers [ 



Sfor 




My Folder] 



78 




X 



F/G. /6 




55 



EP 0 497 022 A1 



1 7 - Shift* Oei 1 ^ 



TIT 



5/i ars 


CtrhS 




Shift* Ins 


Throw Away \ 


Del 


Select All items \ 



781 



Printers I 






ISC 



I 



FIG. 18 



fcdif I Items yit w S«rfinq» Tq»fc Halo 



Cop/ 



Shift* Del 
Ctrl* Ins 
Ctrl + S 



[Printers I 



37oF 



Se/ec? 4/f /ferns 



0*/ 



7« 



7 

783 



rniy Folder] 




♦ ■ 



1 ^""^^^^"^^^W^^^^ -^^^ 



FIG. 19 



SP 0 497 022 A 1 



CLIPBOARD 



721 




PASTE UP 




708 

FIG.18A 



30 



JO 



55 



EP 0 497 022 Al 




FIG. 20 



-I ' 111 ... .- 

edit Ifem< yi tw Settings r QS * Help 



M 

\ PRINTERS] 



STAR 



PASTEUP 




■fii* Utt 1UM jlU Hllo 




, Igl , 



I 
II 



F/6. 22 



cP 0 497 022 A1 




55 



cP 0 497 022 A1 




FIG. 24 



£ p 0 497 022 A) 



SO 



50 




55 



BP 0 497 022 A 1 




FIG. 27 ( ™ 



= P 0 437 Q22 A 1 



CUPBOARD 

720 

I 



PASTE UP 
^ 



707 

FIG.26A 



CLIPBOARO 


MY FOLDER 


722^ 


720 


705 

^727 






PASTE UP 





707 

FIG. 28 A 



£? 0 437 022 Al 



PL: yjlwK\ \WAS7t 3ASKtf\ 



m 



III III II IMt I II li | 




1 f 



70S- 




707(3 



785 7 *f 




707 | 



1 

1 



81 

I: 



SS5 



FIG. 28 




FIG. 30 



£P 0 437 022 A1 



<?5 



JO 




SO 



55 



5? 0 JS7 G22 Al 




rSe/ecr 4a //em 



Sirtpte far 



Us 



rolder 

CD 




HP Shoo* 
[3| 



rSe/ecr 4 *cs/er 




F/ G. 32 



S? 0 497 022 A1 




55 



EP 0 497 022 A1 




= P 0 437 022 A! 




F'lE 0RAW&\ 



H 



.SJUffiLETnf} 



irnrfrrriiMnrr'P in imi i », n ■ jbmulu 



record *A4 0l*v • i«g U tne# .f 





i 
1 



781 V89 

FIG. 36 



707 



&Uif Iftmi yitw gtfftnqt Tart 



H«<P 



rniii I— ii i 




frit f HP Tear] 




F/G. 3? 



J 

j 



£? 0 437 G22 Al 




FIG. 38 




FIG. 39 



EP 0 497 022 A1 




FIG. 41 



9 



707 



s 



7H7 



T5TT 



yi t w S«Hinq» Tort H«<p 



rn-T-ri-iBTnrffrrTTii Tirr r'ii i !■ 1 11 n i i ^mt\ lj 



, - - > W , 

; Sample Tut. 



1 



"Si 




//it edit p.«> 
78/ 





F/G. 42 



--5-J- » 1 J| 



In 



Bl 



Samo/i Ttit 





^tf fast ^ P 



iVfw Wort Otf/c« 



F/G. 44 



1 



EP 0 497 022 A1 




BP 0 497 022 Al 





£P 0 437 122 A l 





EP 0 497 022 Ai 




55 



EP 0 497 022 Al 




FIG. 51 



EP 0 497 022 A! 




796 79/ 795 797 ral" 

FIG. 52 




fi 5 



— ~ " yew jtffinqt Tgm Ht«o 





EP 0 497 022 Al 





800 



FIG. 57 



797 




FILE DRAWER 



\scmpit Tat 



MyFoldt 



H'lt Edit TasM tf,ip 



796' 



: r»t i ta,t j'ott '^ /fl 11 j 

. I»o*»««l, 1 I ■ r J, 





/><e frfi/ fart fft <|> 



'T 



i 

1 
1 




79/ 



5? 0 -137 022 A 1 



llljRAm\ \WASTZBA3GT\ \0I AGNOSTIC] | Pff/jVf &g 




■ , rl f'7f frff/ Joat Hg/n 
' H Weir Wait 0rt/ci enrkoftntnt 



iSSt.' 



-i -J / 



795 I 797 



1 
I 



79/ 



F/G. 59 




F/G. 60 



EP 0 457 022 A I 




Ira 




FIG. 62 



731 ?97 l794 
791 



£? 0 497 022 A 1 




FIG. 63 




£? 0 497 022 A1 




FIG. 65 




l IMJEm) ["ASTIBA9XT) [DiACNQSTia PWBSl 



\HfFoi<te 



r£Ht Edit Ttsk 




'«j'uil.f.iiiffiJijiJiii||iL|^ 

(1x1* -Ctf// Tort r 



He* Wot 




i h «'» Ctrl*S 



FIG. 67 



BP 0 497 022 A1 




= •= 3 -3" 122 Ai 




FIG. 68 

35 




FI G. 69 



55 



SP 0 497 : 2 2 A 1 




FIG. 70 



EP 0 497 022 A1 



60/> 



System 
\ File 

'.HPOMF CAT 



602 



System 
File 

HPOMF. as 




604 



System 
File 

HPOMF PRP 



System 
File 

HP0MFICO. NWE 



System 
File 

HPOMF. INS 



I 



^605 



607 



System 
File 

HPOMF. SDF 



OMF 
Interface 

— r~ 

599 



606 



Object 
Management 
Facility (OMF) 



100 



FIG. 72 



File Record 0 



File Record 6 



25 



jo 



File Record 1 



File Record 2 



File Record 3 



File Record 4 



File Record 5 



FIG. 73 



File Record 7 



□ 



File Record 8 



# 

# 
# 




iO 



z? 0 497 322 A J 




EP 0 437 022 Al 




E? 0 497 022 A I 




SP 0 437 022 A1 



Object (Folder) \ ^$71 
Tag 6 f 



Reference Name 1 



1 






Object 




Tag 12 





Reference Name 7 

675 



Z 




672 

FIG. 77 



673 



Reference Name 1 





679 



676 



Reference Nome 3 

680 



677 




FIG. 78 



55 



SP 0 497 022 Ai 



1 




\* 




12 


\ 1 


* 




• # 

I * 




19 


: 7 
f 






; * 




8 \ 


! / 








# 




: # 

■ # 


17 


21 


J 








# 
* 
X 







7J5 



7JS 



737 
738 




603 



-5 



FIG. 79 



= ? 0 497 C22 Al 



741 742 743 



View Specification Record 740 

FIG. 80 




504- 





503 



^5 



FIG. 81 



50 



55 




± 



Window Display 

View ; 
Data * ~ 



' r J 



K -522 



EP 0 497 022 41 



504 



■521 



FIG. 82 




r t« 

; I//** 



I 



i 



-5 



55 



5P 0 497 C22 A I 



501 



504 



Parent 
Object 




1 






Child Object 





! ^503 






i * 

Window Display 


r --i- 


! View |^ 


;' View ! 


Data ; 


' 1 Data \ 
• <_ _j 


^-522 


''---522 




""^-527 




FIG. 83 



Claims 
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